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Abstract
The effects of two contextual factors, group membership and staff turnover, on the
outcome of group cognitive behavioral therapy (CBT) for persistent pain were
investigated. The data came from end of treatment and one month follow-up assessments
of 3050 individuals who attended an intensive group programme over sixteen years.
Intraclass correlations (ICC) showed significant intragroup effects on self-efficacy (ICC
= 0.16 at end of treatment; 0.12 at one month), catastrophizing (ICC = 0.06; 0.13) and
distance walked (ICC = 0.20; 0.19). This underlines the importance of modelling group
membership when analyzing data from group interventions. Linear regression showed
that high periods of staff turnover were significantly related to poorer outcomes on self-
efficacy and distance walked at end of treatment, with the effect on self-efficacy
persisting to one month follow-up. Having demonstrated significant contextual effects in
an existing data set, further research is needed to explore the mechanisms by which these
effects operate.3
Introduction
Just as no two therapies are ever the same, no two groups are ever the same, yet
identification of common factors in effective groups remains largely descriptive
[13,22,40]. We still know little about the contextual factors affecting outcome of group
cognitive behavioral treatment (CBT) of persistent pain [24,25,27,29], which is widely
recommended for persistent non-cancer pain [11,17,23). CBT pain management groups
tend to fall somewhere between psychoeducation or work groups and group or milieu
therapy [10,13,33]. Patients’ focus is on individual not group goals, although they may
collaborate and draw on collective resources, and relationships within the group are not
themselves a target for change.
A historical data set from a specialist treatment centre for group CBT for pain
management offered us the possibility of investigating intragroup effects and turnover in
the staff team on common patient outcomes. These are not the only possible contextual
effects but those on which good data were available.
Intragroup effects
Many psychological treatments show benefits of group delivery as good as those from
individual treatment, with possible cost savings [5,13,36]. Common factors in groups
include universality and acceptance [12,13,36,37,40], and patients consistently comment
on feeling supported and enabled by their peers. It is likely that such characteristics
would vary across the groups studied here; additionally, groups were observed to4
establish and enforce on their members very different norms about behavior, most
noticeably about talking/not talking about pain outside therapeutic sessions. This led us to
suspect intragroup correlations in the data, whereby patients in the same group have more
similar outcomes than patients in different groups. Where this is found, it represents a
problem for statistical analysis of group-based treatment outcomes; Baldwin et al. [2]
demonstrated how correction for dependence of observations can substantially reduced
the number of outcomes that meet statistical criteria for significant change.
Staff team effects
Therapists vary in efficacy [38]; so we suggest might therapeutic staff teams. In our
centre, each staff team included clinical psychologists, physiotherapists, doctor
(consultant anesthesiologist), nurse, and occupational therapist, most working daily with
their patient group. Staff worked as tutors or coaches as well as therapists. Our interest
was in change within teams and whether it affected the outcome of groups treated during
times of change compared to times of stability. In general, experienced staff left and were
replaced by less experienced staff who worked under supervision for several weeks, thus
the change stretched over a longer time than patients’ stay of four weeks. Whatever the
skills level of staff leaving and arriving, we anticipated that changes would reduce
cohesion within the staff team resulting in a negative impact on outcome.5
Method
Sample
The data were taken from an existing anonymized database of 3050 patients in the period
from September 1992 to June 2004, with permission from the appropriate UK NHS
Research Ethics Committee. Data were routinely collected with informed consent shortly
before the start of a patient’s treatment, at the end of treatment, one month after the end
of treatment, and at longer term follow-up (not used here due to attrition from follow-up).
Patients who were unable to return for follow-up were asked to complete self-report
measures and return them by mail.
Patients were referred to the specialized treatment centre from primary care and from
specialist care all over the UK, and assessed by a consultant anaesthetist and clinical
psychologist. They were accepted if they reported two or more of the following:
interference in non-work and/or work activity due to pain; high levels of affective
distress; habitual over-activity leading to increased pain; use of high levels of pain
medication with little reported benefit; unnecessary use of medical aids; high levels of
pain behavior. Exclusion criteria were pain duration less than one year; suitability for
further medical treatments following examination; inability to speak English; inability to
climb stairs; current major psychiatric disorder (active psychosis, severe depression with
high risk of suicidal attempt); current opioid misuse (either chronic illegal opioid use or
in a methadone maintenance programme). These are largely similar to those of similar
programmes in the USA and Australia [17,36].6
Patients were predominantly female (58.9%) and 81.5% were White, 5.2% Afro-
Caribbean and 3.8% Asian. Median age was 45 years (range 18 to 84). Just under one
quarter (24.6%) were classified as professional or managerial, 40.2% as skilled
manual/clerical, and 21.8% as unskilled manual workers. However, only a minority
(19.2%) were employed full or part-time, with most permanently sick or disabled (33.0%)
or unemployed because of pain (24.6%), and the remainder retired (9.6%), homemakers
(4.3%), unemployed for other reasons (1.1%) or students (1.0%). The main site of pain
was the lower back (45.1%), and the median chronicity was 6 years.
Treatment consisted of 16 (or occasionally 8) days residential intensive cognitive and
behavioral pain management [39], during which patients were taught and rehearsed new
behaviors, and in the evenings were accommodated in single rooms that were previously
a staff residence, sharing some facilities. Patients socialized in the evenings as much or as
little as they wished, and weekends were spent at home or away from the programme.
Groups usually consisted of 10 patients. Data were available on 330 groups in total,
giving an overall average group size of 9.2. (Average group sizes are reported in Tables 1
and 2, but note that these represent the number of individuals with sufficiently complete
data for the analyses reported there and are thus lower than the actual group sizes.)
Staff members were organized into multidisciplinary teams of psychologists,
physiotherapists, occupational therapists and nurses, with doctors working across teams.
This meant that patients usually related mainly to a core team of four staff members, but7
up to seven if staff were part-time. The inpatient treatment programme remained largely
consistent in content and process over the years covered by this study.
Measures
Routine assessment covered domains of pain experience, mood, cognitive content and
process, activity limitation and social roles, physical performance, and medication use. It
was carried out in a standardized manner, mainly by staff not involved in treatment. For
this study of effects on change over treatment, a selection is made of physical
performance, and two cognitive measures, catastrophizing and self-efficacy. This
selection represents diverse outcomes that showed consistent positive change over
treatment [24]; there were very small numbers for negative change [20,26].
Physical performance consisted of the metres walked in 5 minutes over a 20 metre indoor
course, at the patient’s chosen speed, resting if required. Standard instructions were given
and a member of staff kept time and measured the distance [14]. The interrater reliability
of a similarly conducted 10 minute walk, with which the 5 minute walk is highly
correlated, is an ICC of 0.994 [14].
Catastrophizing was measured in the first few years using the catastrophizing subscale of
the Cognitive Strategies Questionnaire (CSQ [30]), consisting of 6 statements, for
example “I feel I can’t stand it anymore”, to which the patient responds in terms of
frequency of thinking it when in pain, from 0 = never to 6 = always. Its internal
consistency was previously reported as α = 0.78 [30]. This was superseded by the Pain
Catastrophizing Scale [34], consisting of 13 statements such as “It’s awful and I feel that8
it overwhelms me”, with the response options of 0 = not at all, 1 / 2 / 3 = to a
slight/moderate/great degree, and 4 = all the time. Cronbach’s alpha for the PCS was
0.93 at baseline and 0.95 post-treatment in a partly overlapping data set. Because the
CSQ and PCS have similar items, with the latter scale being developed from the former,
we created a standardized catastrophizing index. This was done by fitting a Normal
distribution to the CSQ data and PCS data separately: for each group, values were
converted into the number of standard deviations from the mean. This index was then
used across both groups.
Self-efficacy was measured by the Pain Self-Efficacy Questionnaire (PSEQ [1]), this asks
patients to rate their confidence in achieving activities in ten different areas despite pain.
Each statement (e.g., “I can enjoy things despite the pain”) is scored from 0 = not at all
confident to 6 = completely confident, producing a total score from 0 to 60. Internal
consistency has previously been reported as α = 0.92 [1].
Intragroup effects
Analysis was done using Stata 8.2 for Windows. The presence of intragroup effects is
measured by the intraclass correlation (ICC [7]). Non-zero ICCs are clinically interesting,
but also have implications for the further analysis of the data. Unless taken into account
by using appropriate techniques to model the variance structure of the data, non-zero
ICCs lead to inflated significance levels in regression analyses. The design effect, or
inflation factor, measures this and is based on the ICC and the average cluster size (m)
[10].9
design effect ≈ 1 + (m - 1) × ICC
Thus, if the group size equals one (i.e. no groups) or if the ICC equals zero, the design
effect is one. As a rule of thumb, a design effect greater than two indicates that the
clustering in the data needs to be taken into account during estimation. Given the possible
presence of group effects, all the regression analyses performed in this paper took into
account the clustering.
Staff turnover effect
Records provided the start and end date of employment of members of staff. From these,
the number of staff members starting or ending in each month, and the total staff
numbers, were calculated. This total number of staff starting or ending was our raw figure
of staff turnover. A linear regression analysis was performed applying the monthly
turnover scores to those patients whose treatment was predominantly in that month. This
metric is an approximation of any real effect of turnover. Given the exploratory nature of
this study, we also calculated three further metrics that we thought might model turnover
differently. The raw figure was divided by total staff numbers to give a proportion, on the
grounds that the effect of a change in staff may be less noticeable when the staff
complement was larger.
The raw figure therefore presumes that the effect of a staff member joining or leaving is
immediate and short-lived. Informal consultation with experienced staff produced a
consensus that the disruption of a staff member joining or leaving extended before and10
after the end of employment. Staff often left before their recorded official end date to use
outstanding leave entitlements; there was frequently a short gap before they were
replaced, and then there was an observation and training phase for the new staff member.
Anxiety in the team rose while incorporating the new member and then diminished when
the new member discharged responsibilities reliably. It was thus decided to calculate a
smoothed figure, where the effect of someone’s starting or leaving was spread over the
month before, the month s/he left or started in and the three months afterwards. This
smoothing function was calculated as one-twelfth of the effect in the month before a staff
member arrived or left; one third of the effect in the month of starting or leaving; one
quarter in the first month afterwards; one sixth in the second month afterwards; and one
twelfth in the third month afterwards.11
Results
Intragroup effects
The outcome measures all approximately follow Normal distributions. It seemed
reasonable to presume that any ICCs would be highest for the data collected on the last
day of treatment, so analyses were carried out on those data first.
Table 1 about here
Significantly nonzero intraclass correlations were seen for three of the four variables,
with substantial design effects (greater than two) seen for self-efficacy (PSEQ) and the
walk test. The result for the number of good days was not significantly different from
zero, although note the smaller sample size and, thus, reduced power. Having seen some
non-zero intraclass correlations on the last day, we repeated the analyses on the one
month follow-up data. Significant ICCs persisted at one month follow-up (Table 2).
Table 2 about here
Staff turnover effects
The outcome data were collected from patients admitted between September 1992 and
June 2004. Figure 1 shows the total number of staff and the staff turnover per month over
this period. In all, there were 21 psychologists, 11 physiotherapists, 10 occupational
therapists and 6 nurses who were employed over the period, and one doctor. Several other
medical staff were peripherally involved for short stretches of time and their data are not
included. One psychologist (AW), one physiotherapist and the doctor were employed12
over the entire period. At the other extreme, the shortest total time any health professional
was employed at the unit was 10 months; while the shortest period worked was 5 months
(for an individual who had returned to the unit after a break).
Figure 1 about here
The raw measure of turnover was used to predict the four outcome measures on the last
day and at one month follow-up using univariate linear regressions taking into account
the group variance structure (Table 3). The regression coefficients, B, are given.
Table 3 about here
Self-efficacy (PSEQ) and the distance walked showed statistically significant
relationships with the turnover metric at the end of treatment. The effect is weaker but
can still be seen at one month follow-up, although the result for distance walked just fails
to reach significance (p = 0.055). Catastrophizing shows a significant relationship at the
end of treatment, but not at one month follow-up.
Table 3 gives values for the regression coefficient, B. The (raw) turnover metric is the
number of changes in staff (counting both departures and arrivals) in a month, so the B
values are the average change in the outcome score for one more person joining or
leaving that month. Thus, for each change in staffing, patients on average had a PSEQ13
score that was 1.2 points lower, a Normalized catastrophizing score that was 0.04
standard deviations higher, and walked 4.6 metres less at the end of treatment.
The analyses were repeated using the three supplementary metrics, namely the turnover
per total staff size; a turnover figure smoothed asymmetrically; and a smoothed turnover
figure per total staff size. These different metrics are inherently correlated: the smallest
relationship was between proportional turnover and smoothed proportional turnover
(Kendall’s rank correlation τb = 0.50, p<0.001); the highest was between raw turnover
and proportional turnover (Kendall’s τb = 0.93, p<0.001). Each of the turnover statistics
was tested as a predictor of the key outcomes at end of treatment (Table 4). Broadly, the
different turnover statistics show the same pattern of results for self-efficacy and distance
walked. However, the result is not significant for distance walked with the smoothed
metric. With catastrophizing, the significant result seen with the raw figure is not seen
with any of the other measures.
The analyses were repeated for one month follow-up. Broadly, the different turnover
statistics again show a similar pattern of results, although there are a number of
differences. The self-efficacy result held for the proportional figure, but fell just outside
statistical significance for the smoothed, proportional figure (p = 0.051) and not at all
significant for the smoothed figure. Distance walked was not quite significant on the raw
figure at one month follow-up, but was on the two proportional figures.14
It is difficult to conclude from these results that one or other measure of turnover better
represents the clinical reality. Smoothed results show smaller associations, which may
imply that smoothing is an inappropriate way to represent the effect that we are trying to
model.15
Discussion
We found clear evidence of intragroup effects on three out of the four outcome variables
(self-efficacy, catastrophizing and distance walked), both at the end of treatment and at
one month follow-up. The intraclass correlations observed are large enough to warrant
group-corrected statistics being used to avoid Type I error, as argued by Baldwin et al.
[2], and to underline the need for clinicians to be aware of how the dynamics of different
groups can affect individual participants. We also found significant relationships between
measures of staff turnover and two of the outcome variables (self-efficacy and distance
walked, with marginal results for catastrophizing), persisting weakly at follow-up. These
are modest in size: that for self-efficacy is about 14% of the mean change seen over
treatment (see [30]) for each change in staff in the month. This bears out the attention
given to the context of group treatment by Moos [21,22] and others, although we were
unable to apply any of the measures developed in their studies.
We approached the analysis of this exploratory study with a set of a priori hypotheses
based on experience of conducting group treatment, but this is a post hoc analysis. As
such, we were constrained by the data available and the observational nature of the study,
and by our choice of outcome measures.
A measure of turnover was a greater challenge. Data were calculated based on
employment records, but as discussed above, these may not reflect the actual dates
individuals left the unit. Additionally, we necessarily made assumptions that the effect of
any staff member leaving was the same as another, regardless of discipline or length of16
service. As our turnover measure is only a rough approximation, it is possible that our
effect sizes underestimate the true effect (cf. [9]). Broadly, the proportional model gave
similar results to the raw turnover, and the smoothed versions of raw and proportional
turnover produced smaller effects, so perhaps the effects of turnover were briefer than
experienced by the staff who suggested a smoothed model.
Direct rather than proxy measures would have been preferable for testing our hypotheses
[27]: we did attempt to measure patients’ self-rated therapeutic alliance and group
cohesion. Therapeutic alliance, to patient group and to staff team, was measured with an
adapted Empathy Scale [6], and group cohesion with a Group Climate Scale short form
[18], but both produced high ratings with a ceiling effect and insufficient variance to
allow meaningful analysis. This may have been because, when sampled near the end of
the inpatient programme, patients were generally very positive about both staff and
fellow patients; sampling a few weeks after the end of the programme might have
obtained more moderate scores and greater variance. We would hypothesise that, as in
individual CBT, therapeutic alliance is an important vehicle for therapeutic effects
[5,20,28,32].
There are several possible confounding effects. Turnover may have had an effect for the
reasons discussed, but it could also be a symptom of some other process with a direct
effect. For staff turnover, we checked for but found no seasonal effect in data plots. What
may explain the results observed, however, is some common factor affecting the unit that
both increased staff turnover and impacted on patient outcomes. Therapist emotional17
wellbeing has been reasonably consistently related to better outcomes [3]. As is not
uncommon in a clinical setting, the treatment unit had periods of strengthened
institutional support and growth and others when its future was uncertain. It is likely that
these difficult periods were reflected in poorer team cohesion as well as in turnover, and
that staff who were expending energies on the unit’s survival had less to offer patients.
These circumstances could not be captured but were likely to depress patient outcomes.
Likewise, periods of high staff morale may have had a positive effect on patient outcomes
through factors such as better engagement and therapeutic alliance, and more team
discussion of patients’ needs and progress. If these different periods were also associated
with differential turnover, we would observe a correlation between turnover and
outcomes. Higher turnover during difficult periods would be unsurprising, but it should
also be noted that periods of high morale were often associated with growth, that also
entailed increased turnover. Additionally, some turnover resulted from positive personal
life events: staff getting married; having children; taking a career break. Even if turnover
were just a symptom of staff morale, we would but be replacing one contextual effect for
another: the effect of unit milieu on outcome stands, demonstrating important processes
that are largely neglected in research on group interventions of this sort.
While detrimental effects of increased turnover seem plausible, how such an effect might
occur in detail remains unclear. The event of experienced staff leaving has multiple
effects, most obviously on other staff and on therapeutic content. New staff may have
delivered treatment differently: they usually brought enthusiasm and perhaps a tendency
to adhere more closely to therapeutic techniques, but had to adapt these techniques to18
programme content, and were often observed to stick to a script rather than following
patients’ leads (as described in individual therapy by new therapists: 29, chapter 16). New
staff may simply be less skilled when it comes to this particular treatment approach, but
they can also be more flexible and imaginative about skills teaching and practice. The
arrival of new staff has been associated with more disruption in inpatient psychiatric
wards, but this is not consistently found [4].
It may also be the case that it is not the staff who have left or joined that matter, but how
the remaining team members feel. While a staff member with low morale leaving an
otherwise healthy team, and being rapidly replaced, may have little effect, the loss of
good staff and the problems in replacing them may increase staff members’ subjective
sense of stress. Anecdotally, there was also a unit “wisdom” that staff in their last few
weeks at work became less mindful of the possible consequences for other team members
of their individual clinical decisions.
If our observations of contextual effects are correct, what does this imply? As has been
repeatedly prescribed in the literature, but less often implemented, group effects must be
considered in the analyses of studies of group treatments [2]. Analysis of variance models
will not identify sources of variability within groups, and direct tests of mediation are
needed to understand processes of change better [29]. We would also encourage the
exploration of staff-patient processes in group treatment that might be loosely described
in terms of therapeutic alliance (or alliances – within the patient group and between staff
and patients), and staff team cohesion.19
Such effects may not be seen in prospective studies or trials, as these are often brief, with
staff generally employed for the duration of the trial and adhering to a detailed protocol
for treatment. But there are many established programmes using CBT in the treatment
and rehabilitation of people with persistent pain, and process research so far has tended to
focus on cognitive change during treatment in relation to longer term outcomes,
emotional and functional, but has ignored the context in which that change occurs [24].
Such programmes could include measures of staff morale and team functioning, and
patient sampling for therapeutic alliance and group cohesion [15]. In particular, given
how common such groups are in clinical health settings, we suggest that others examine
their data for similar effects over patient cohorts and, where possible, across staff
changes. We have done no more than demonstrate effects of clinically meaningful size
and speculate on possible mechanisms. The next step, identifying some of those
mechanisms, would need to be guided by stronger theory about group processes, and
ideally would allow for the possibility of interactions with other processes. For instance,
Ogrodniczuk and Piper [28] found engagement of group members was related to outcome
only when conflict levels were low, and suggest, as did Yalom [40], that low conflict may
be a necessary condition for engagement in work within the group.
There are implications here for the training and support of staff. Health system policies
and organizational practices have mixed effects on retention or loss of experienced staff.
Turnover and morale issues are widely relevant, for managers as well as for clinicians,20
since change is a constant in health systems and healthcare services, but the possible costs
in decrements to patient outcomes are rarely calculated.
The evidence presented here, showing that contextual factors can impact on patient
outcomes, has clinical implications for designing good interventions as well as
implications for those testing or investigating group interventions. The mechanisms by
which the milieu of the patient group and the staff team can affect outcomes are worth
investigating in other group contexts, and we would encourage greater recognition of
these processes in all patient groups, not only those conforming to conventional group
therapy principles [35].
Neither author has any conflict of interest to declare.21
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Table 1 Intraclass correlations of groups for outcomes at the end of treatment
Variable n average intraclass standard 95% CI for design using
cluster correlation error ICC effect 95% CI
Catastrophizing 2915 8.89 0.06 0.013 0.04, 0.09 1.5 1.3, 1.7
PSEQ 2737 8.37 0.16 0.018 0.12, 0.19 2.2 1.9, 2.4
Walk test 2647 8.14 0.20 0.020 0.16, 0.24 2.4 2.1, 2.729
Table 2 Intraclass correlations of groups for outcomes at one month follow-up
Variable n average intraclass standard 95% CI for design using
cluster correlation error ICC effect 95% CI
Catastrophizing 2350 7.32 0.13 0.018 0.09, 0.16 1.8 1.6, 2.0
PSEQ 2381 7.37 0.12 0.018 0.08, 0.15 1.8 1.5, 2.0
Walk test 2212 6.96 0.19 0.022 0.15, 0.24 2.1 1.9, 2.430
Table 3 Results of the univariate linear regressions, each with raw turnover as the
independent variable
Variable Time n B 95% CI for B p
Catastrophizing End of treatment 2914 0.04 0.00, 0.08 0.045
One month follow-up 2351 0.02 -0.03, 0.06 0.5
PSEQ End of treatment 2737 -1.20 -1.70, -0.71 <0.0001
One month follow-up 2382 -0.94 -1.51, -0.36 0.0014
Walk test End of treatment 2647 -4.61 -8.74, -0.47 0.029
One month follow-up 2213 -4.45 -8.99, 0.1 0.05531
Table 4 Results of the univariate linear regressions, four each with the three
further turnover metrics as the independent variables; end of treatment
Dependent variable Independent variable Effect of turnover at end of treatment
N B 95% CI for B p
Catastrophizing smoothed 0.04 -0.04, 0.11 0.3
proportional 2914 0.49 -0.19, 1.18 0.2
smoothed proportional 0.57 -0.72, 1.86 0.4
PSEQ (self-efficacy) smoothed -1.16 -2.12, -0.20 0.018
proportional 2737 -22.6 -30.7, -14.4 < 0.0001
smoothed proportional -26.9 -43.6, -10.2 0.0016
Walk test smoothed -4.13 -11.97, 3.70 0.3
proportional 2647 -115 -187, -42 0.0021
smoothed proportional -179 -320, -39 0.013